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The significance of transformational 
leadership on climate change has been 
recognized, although scholarly attention 
to the role of leadership has been relatively 
limited.[2] Cues from political elites have 
been found to be the strongest predictor of 
public opinion about climate change from 
2002 to 2010[3] and others have identified 
religious leaders as potential transforma-
tion agents.[4]

There are multiple reasons why the 
Pope’s climate change message may have 
resonated with the American public: 
Pope Francis is regarded favorably by a 
large majority of Americans;[5] he intro-
duced a moral frame for climate change, 
which experimental research has shown 
to be effective in fostering a felt sense of 
responsibility for mitigation;[6] and his 
views received a great deal of media cov-
erage—particularly during his visit to the 
United States.[7]

A broad swath of the public was exposed 
to the Pope’s climate message, regard-
less of their prior beliefs about the reality 
and threat of climate change.[8] Survey 

research found that public perceptions of climate change as a 
moral issue increased significantly between the spring, prior to 
the release of the encyclical, and the fall, following the Pope’s 
U.S. visit.[9] Exposure influenced moral issue perceptions, 
which in turn influenced climate change issue engagement, 
after controlling for pre-existing perceptions and engagement.[8] 
Both liking and trust in the Pope increased; certainty that 
global warming is happening and recognition that it is harmful 
to humans increased; the issue became more salient, as more 
Americans heard about it in the media and discussed it with 
friends and family; and issue involvement increased in terms 
of personal importance and amount of thought.[9] There were, 
however, only small changes in support for national climate 
policies or individual behavior, and other polls found little atti-
tudinal change.[10]

These studies assessed effects across the public overall. A 
significant proportion of the public was already very engaged 
with the issue, however: In the spring of 2015, 37% of Ameri-
cans said they were “extremely” or “very sure” global warming 
is happening; close to a third (32%) said people in the United 
States are currently being harmed by global warming; and 11% 
said they were very worried.[11] Audience segmentation identi-
fied 12% of the population as “alarmed”—people who are con-
vinced of the reality and danger of climate change, fearful of 
its impacts, and are already taking action.[12] Increased activism 

Many people who are concerned about the issue of climate change do 
not engage in the collective action behaviors that are most likely to lead 
to societal-scale solutions. Such attitude-behavior inconsistency is a well-
documented phenomenon. This study investigates whether exposure to an 
effectively framed message from a highly credible source can increase the 
consistency between attitudes and activism behaviors among people with 
pre-existing strong attitudes, particularly for behaviors that are less difficult. 
The release of Pope Francis’ climate change encyclical, Laudato Sí, and sub-
sequent visit to the United States provide an opportunity to test this research 
question in a natural field setting. A nationally representative, within-subject 
panel survey was conducted two months prior to the release of the encyclical 
and again four months later, after the release and papal visit, to assess the 
impact of the Pope’s message on Americans’ climate change consumer and 
political advocacy behaviors. Among people who are already concerned about 
climate change, higher exposure to the Pope’s climate change message is 
associated with increases in attitude-behavior consistency for less difficult 
activism behaviors. The findings suggest that sustained exposure to compel-
ling climate messages from trusted sources can increase the performance of 
activism behaviors.

Climate Change

1. Introduction

In the summer of 2015 Pope Francis drew international atten-
tion to the issue of climate change. In his papal encyclical, 
Laudato Si,[1] and his public appearances in the United States, 
he stressed the moral importance of addressing the challenge 
of global warming, emphasizing the human toll that climate 
change has and will continue to take—particularly on the world’s 
poor—and stressing the importance of caring for our world.
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among these concerned groups could help motivate legislators 
to enact new environmental policies[13] and companies to adopt 
more sustainable practices.[14]

This study focuses on the members of the public who are 
already highly concerned about climate change, to assess the 
influence of the Pope’s climate leadership on their political and 
consumer activism. We first assess whether his leadership was 
a galvanizing force that increased consumer activism, political 
activism, and willingness to engage in political activism among 
this group, and then compare which forms of activism were 
most influenced, with the expectation that less difficult behav-
iors were more affected than those that are more difficult.

2. Exposure to the Pope’s Message and 
Motivations for Collective Action

A large body of research shows that people are more likely to 
take action when they are motivated, and have the ability and 
opportunity to do so.[15] We use the motivation-ability-oppor-
tunity (MOA) framework to identify some of the ways that 
exposure to the Pope’s climate message could have influenced 
attitude-behavior (A-B) consistency (although we do not test the 
association of these predictors with consistency in this study) 
and to justify why examining the influence of the Pope’s mes-
sage on A-B consistency is worth doing.

Hearing the Pope’s climate change message is unlikely 
to have changed the audience’s abilities or opportunities for 
activism.[16] However, the Pope’s message may have increased 
people’s motivation to become activists by strengthening their 
beliefs and attitudes about global warming, connecting global 
warming to their personal values, message repetition, and 
prompting them to act.

2.1. Strengthening Beliefs and Attitudes

People are more motivated to act on their attitudes when atti-
tudes are supported by beliefs that are readily accessible in 
memory at the time when a decision to act is made.[17] Those 
who are convinced climate change is real, human-caused, 
harmful, and solvable are more likely to engage in both political 
and consumer activism.[18] Thus, the Pope’s message, which 
emphasized the harmful impacts of climate change and the 
benefits of action, had the potential to increase the number 
and strength of beliefs that support climate-friendly behavior—
effectively bolstering the connection between people’s attitudes 
toward the issue and their likelihood of taking political and con-
sumer activism actions.

2.2. Connecting the Issue to Personal Values

The increased salience of personal values can also increase 
the motivation for people to act on their attitudes and beliefs. 
People may fail to act on their values if these values have 
been accepted unthinkingly from childhood as truisms—for 
example, the golden rule—but they may be motivated to do 
so when they consider how those values apply to a situation at 

hand.[19] Social cognitive theory and the theory of moral disen-
gagement also posit that intrinsic motivations such as moral 
or outcome expectancies (i.e., I will feel good about myself if 
I do X) are more powerful behavioral influences than extrinsic 
motivations like reducing risk and securing benefits.[20]

The Pope’s message on climate change, which focused 
heavily on the immorality of the unequal impacts of climate 
change on the world’s poor, introduced a new dimension 
of climate change to the public, connecting the issue to the 
widely held value that others should be treated equitably. By 
making the link between global warming and inequality, the 
Pope may have strengthened the personal relevance and moti-
vational power of the issue, leading to an increased tendency 
to act.[19]

2.3. Repeating the Message

Additionally, the pope’s repetition of these values and beliefs—
over many months and through multiple channels—the 
encyclical, media appearances, public addresses, and even 
Twitter—may have made these beliefs and values more readily 
accessible in memory, which has been found to increase con-
sistency between an individual’s attitudes and behavior.[17] His 
consistent outspokenness about the issue—including exhor-
tations for political activism[21] and ethical consumption[22]—
may have broken through the wall of climate silence[23] and 
increased perceptions that climate beliefs and action are nor-
mative,[24] thereby increasing the motivation individuals may 
have had to translate their beliefs and attitudes into political 
and consumer actions.

2.4. Prompting Action

Finally, the pope may have increased motivation to act simply by 
asking people to take action.[25] Invitations to act are powerful: 
for instance, interpersonal influence has been found to play an 
important role in activism, with many activists joining social 
movements in response to invitations from others.[26] Prompts 
provide a focusing event which is a powerful occasion for atti-
tudes to translate into behavior. Presumably, the stronger the 
pre-existing attitudes, the more the prompts should elicit actions.

Given the multiple ways that the pope’s message may have 
influenced people’s motivations to act on their attitudes, we test 
the following research question:

RQ1: Will greater exposure to the pope’s message on climate 
change correlate with increased consistency between climate change 
attitudes and activism behaviors?

We conceptualize attitude as a holistic orientation toward 
the issue of climate change comprised of a belief component 
(in this case, belief certainty that global warming is hap-
pening), an affective component (in this case, whether global 
warming is a good or bad thing), and a discrete emotion com-
ponent (in this case, worry). This multidimensional concep-
tualization includes both affective and cognitive elements, in 
line with other conceptualizations of attitude that include both 
components.[27]
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3. Collective Action and Behavior Difficulty

Our focus on political and consumer activism reflects two con-
siderations: (a) these are among the most consequential actions 
people can take to promote mitigation[13,14] and (b) other proen-
vironmental behaviors—specifically, home energy use and 
transportation choices—are only weakly related to beliefs about 
global warming in the United States.[28,29] We discuss below the 
logic for this focus, and return to the MOA framework to dis-
cuss the reasons we expect stronger effects of exposure to the 
pope’s message for some collective actions than others.

Agnone’s analysis of environmental policy changes between 
1960 and 1998 found that legislation is more likely to pass 
when public opinion is amplified by protests.[13] Likewise, 
consumer boycotts that receive at least some national media 
attention have about a one-in-four success rate in influencing 
corporate practices; and for those that entail protests or dem-
onstrations, the success rate jumps to about half.[14] Ockwell 
et al.[30] have argued that fostering public demand for govern-
ment mitigation policies is the most effective way communi-
cation can be used to combat climate change—more effective 
than persuading people to conserve energy.[31] The American 
public already favors action on climate change, with 66% of reg-
istered voters saying the United States should reduce its green-
house gas emissions regardless of the actions of other nations, 
and 72% saying that corporations and industry should do more 
to address global warming in late 2016.[23] Thus, amplification 
of the broad public’s support for mitigation policy by activists 
may increase the likelihood of legislative and corporate change. 
Hence, collective action in the form of political and consumer 
activism may help motivate legislators and corporations to 
adopt more sustainable policies and practices by increasing the 
salience of public concern.

Of the two forms of activism, consumer activism is much 
more common in the United States. In the spring of 2015, 
25% of Americans said that in the past year they had punished 
companies that oppose steps to mitigate climate change by not 
buying their products; by contrast, only 8% had contacted a leg-
islator to voice support for mitigation.[27] Among the alarmed 
segment of the population, these proportions are higher, but 
still well below what they could be: 59% had punished a com-
pany and only 26% had contacted a legislator.[27]

These differences in behavior frequency are likely to reflect 
both ability and opportunity. Ability encompasses both knowl-
edge and skills.[17] Most people have repeated, daily experience 
with shopping, about which they have acquired both. In con-
trast, relatively few Americans have been involved politically, 
beyond voting and signing petitions, so most lack knowledge 
of what to do and how to do it. Consumer activism also faces 
knowledge barriers, however: In 2008, 79% of the alarmed said 
they did not know which companies to target.[34]

Opportunity is likely to be higher for consumer activism 
than political activism as well, as virtually every household 
must purchase food and other household goods on a regular 
basis, with many opportunities to choose environment-friendly 
products or services (as the pope noted). Political activism, by 
contrast, is not a part of normal everyday routines.

These baseline differences in behavior frequency are likely 
to affect the concerned public’s behavioral responses to the 

pope. Behavior frequency has been used as a proxy indicator of 
the behavior’s difficulty: easy behaviors are performed by large 
numbers of people while difficult behaviors are performed by 
few.[35] Hence, given that consumer activism is three times as 
frequent in the United States as political activism, we can infer 
that consumer activism is less difficult. Kaiser et al. propose that 
the strength of the correlation between attitudes and behavior is 
linear, contingent on behavior difficulty, and increases mono-
tonically such that the correlation is highest for the easiest to 
perform behaviors.[35] The differences in behavior difficulty are 
therefore likely to translate into stronger correlations between 
climate change concern and consumer activism (which we 
operationalize as punishing or rewarding companies according 
to their behavior in regards to global warming), as compared to 
the correlation between concern and political activism (which 
we operationalize as contacting government officials and as 
willingness to join a campaign to persuade elected officials to 
enact global warming legislation). This difference is not likely 
to extend to respondents’ expressed willingness to participate 
in collective action, however, as saying one is willing to join is 
far less difficult than actually doing so, and requires neither 
ability nor opportunity. Given these differences in the difficulty 
of activism behaviors, it is likely that the pope’s message will be 
more apt to influence A-B consistency with less difficult behav-
iors, relative to more difficult behaviors. In light of these con-
siderations, we investigate the following research question:

RQ2: Will the effects of exposure to the pope’s climate change 
message on attitude-behavior consistency be larger for less difficult 
behaviors?

4. Analysis and Results

We investigated whether exposure to the Pope’s message 
about global warming strengthened the relationship between 
four consumer and political activism behaviors by using 
within-subject longitudinal data (where respondents were 
interviewed at two time points: spring 2015, Time 1 [T1] and 
fall 2015, Time 2 [T2]), which made it possible to isolate dif-
ferences in behavior between the two time points, and to 
examine whether those differences were associated with 
exposure to the Pope’s message. We predicted three behav-
iors (rewarding companies, punishing companies, contacting 
a government official) and one behavioral intention (willing-
ness to join a campaign about climate change); predicting the 
behavior at T2 from the interaction of climate change atti-
tude and exposure to the Pope’s message—controlling for the 
individual’s reported behavior at T1 (along with controls of 
age, education, income, gender, race, political ideology, and 
being Catholic or Christian). Thus, results show the differ-
ences in behavior at T2 by belief certainty and exposure to 
the Pope’s message, controlling for the own person’s likeli-
hood of doing the behavior at T1. All three behaviors were 
measured dichotomously and were therefore modeled using 
logistic regression; the behavioral intention of willingness to 
join a campaign was modeled using linear regression. Hayes’ 
PROCESS macro, model 1, in SPSS 24 was utilized to con-
duct the analysis.[36]
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Three out of four models found evidence of an interaction 
between attitude and exposure to the Pope’s message, such 
that those who had more exposure to the Pope’s message 
had a stronger relationship between their climate change atti-
tude and activism behaviors (RQ1; willingness to join a cam-
paign, battitudeXexposure = 0.06, p < 0.05, rewarding companies, 
battitudeXexposure = 0.24, p < 0.05, and, at marginal significance, 
punishing companies battitudeXexposure = 0.25, p < 0.10, see Table 1 
and Figure 1). In other words, among those with stronger con-
cern about global warming, more exposure to the Pope’s mes-
sage resulted in higher levels of the behavior at T2—even after 
controlling for T1 behavior—than among those who were less 
exposed. Specifically, when predicting willingness to join a cam-
paign, attitude was related to behavior more strongly at high 
levels of exposure to the Pope’s message (bHighExposure = 0.356, 
p < 0.001) than at low levels of exposure to the Pope’s views 

(bLowExposure = 0.234, p < 0.001). Similarly, when predicting the 
likelihood of having punished a company due to their opposi-
tion to steps to address global warming, attitude was related to 
behavior more strongly at high levels of exposure to the Pope’s 
message (bHighExposure = 0.900, p < 0.001) than at low levels of 
exposure to the Pope’s message (bLowExposure = 0.407, p < 0.05); 
as it was also for predicting likelihood of having rewarded a 
company (bHighExposure = 0.956, p < 0.001; bLowExposure = 0.484, 
p < 0.05). The interaction predicting having contacted gov-
ernment officials (binteraction = 0.25, p = 0.132) was not signifi-
cant, however, the pattern of relationships for this outcome 
was similar to the rest of the outcomes. The overall pattern 
of results demonstrates that the political activism measure of 
contacting government officials—as a more difficult behavior—
shows weaker effects than the consumer activism and political 
activism willingness measures (RQ2).

Global Challenges 2017, 1, 1600019

Table 1. Effect of global warming attitude on behavior, across levels of exposure to the Pope’s message.

Interaction significant Interaction not significant

Join campaign Punish companies Reward companies Contact government officials

Low exposure 0.234*** 0.407* 0.484** −0.125

Medium exposure 0.295*** 0.652*** 0.720*** 0.113

High exposure 0.356*** 0.900*** 0.956*** 0.352

Note: Entries represent the unstandardized coefficient of attitude predicting the behavior in that column at Time 2, conditioned on the individual’s level of exposure to the 
Pope’s message, and controlling for the individual’s level of behavior at Time 1 (along with other controls). The significant interaction coefficients are: willingness to join a 
campaign, battitudeXexposure = 0.06, p < 0.05, rewarding companies, battitudeXexposure = 0.24, p < 0.05, and, at marginal significance, punishing companies battitudeXexposure = 0.25,  
p < 0.10. *p < .05, **p < .01, ***p < .001.
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Figure 1. Relationship between attitude and four behaviors, at Time 2, as moderated by exposure to the Pope’s message about global warming, con-
trolling for likeliness of doing the behavior at Time 1. Note: The interactions between exposure to the Pope’s message and attitude were significant for 
willingness to join a campaign, punishing companies, and rewarding companies, but not for writing government officials. The nonsignificant interaction 
is shown for reference. The figures for punishing companies, rewarding companies, and writing government officials show the conditional probabilities 
of performing those behaviors on the y-axis across levels of attitude and exposure, while the figure for joining a campaign to convince elected officials 
to take action to reduce global warming is on the measured scale of that variable, ranging from 1 “I definitely would not do it” to 5 “I am participating 
in a campaign like this now.”
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5. Conclusion

Overall, these findings suggest that hearing the Pope argue that 
climate action is a moral imperative led many people with prior 
high levels of concern to take additional activism actions—that 
is, their attitude-behavior consistency increased (at lower levels 
of prior concern there was not an effect of the Pope’s mes-
sage). This is a meaningful effect of the Pope’s message. While 
individual conservation actions are helpful, ultimately they are 
insufficient to adequately reduce carbon emissions. By contrast, 
activating collective political and consumer action will be essen-
tial to an effective global warming response.[30]

One caution is that all of our measures are self-reported, 
and therefore potentially subject to the self-report pitfalls of 
faulty recall and lack of precision. Additionally, as exposure to 
the Pope’s message was measured, rather than manipulated, 
the results may be correlational, not causative—it may be that 
those who self-reported higher exposure to the Pope’s mes-
sage were more likely to self-report taking action, due to a ten-
dency to simply self-report higher across all survey measures. 
However, our research design offers some protection against 
this tendency; while some individuals may be likely to simply 
respond higher across all measures of a survey, there is no 
reason to suspect that likelihood would change over time. As 
our design uses within-subject data, we control for an individ-
ual’s prior levels of attitude and activism behavior—essentially 
partialing out an individual’s tendency to respond highly across 
the survey, and increasing confidence that increased A-B con-
sistency can be linked to exposure to the Pope’s message.

While this study does not examine the specific mecha-
nisms by which the Pope’s message strengthened attitude-
behavior consistency, his message may have increased peo-
ple’s motivation to become activists by strengthening their 
attitudes and beliefs about global warming, and connecting 
global warming more closely to their personal values. Higher 
exposure would have enhanced these effects, as the Pope 
repeated many times his central points: that climate change 
is harmful to the world’s poor and that we are morally obli-
gated to address it. The repetition of these points would 
have reinforced these views, making them more available 
in memory, while the Pope’s promptings to consume more 
responsibly and pressurize governments to act would have 
directed his audience toward these specific responses. Testing 
these mechanisms as means by which leaders can motivate 
people to act on their attitudes is an important area for future 
research.

We also find that the relationship between attitudes and the 
least prevalent activism behavior we measured—contacting 
government officials—was unaffected by exposure to the Pope’s 
message, in line with research that more difficult behaviors are 
less reflective of attitudes.[27b,35] However, our measure of will-
ingness to join a campaign to convince elected officials to take 
action did show the effect, which suggests that greater polit-
ical participation could be stimulated if messages contain the 
information needed to take action. The literature suggests that 
motivation (or, in this case, willingness), must be paired with 
both ability and opportunity to result in action.[15] As the results 
suggest that some individuals are motivated to act and are 
responsive to climate messaging, messages to highly concerned 

audiences should contain explicit information on how to par-
ticipate and provide opportunities to do so. Recent social media 
campaigns in which protests, boycotts, and other collective 
actions are quickly organized are examples of this process in 
action.

Overall, these results suggest the potential for powerful new 
elite voices to inspire concerned individuals to take action, 
increasing their motivation to overcome the barriers that have 
previously inhibited them. Leadership and change management 
expert John Kotter has argued that: “Producing change is about 
80% leadership—establishing direction, aligning, motivating, 
and inspiring people,” p. 14.[37] This study finds that one such 
leader—Pope Francis—had the effect of inspiring those already 
convinced of climate change’s seriousness to act on that belief. 
While the Pope’s leadership is singular in its moral authority, 
visibility, and scale, leaders on a local level may have as great or 
even greater potential to inspire action: Local opinion leaders 
can model environmental leadership within a community, 
while articulating mutually held values. By drawing attention 
to the inequity of wealthy nations' actions harming the world’s 
poor and highlighting this injustice, they may foster deeper 
thinking about climate impacts and solutions. Opinion leaders 
can provide a vision of a better future and help those around 
them overcome the social and cultural barriers to activism: As 
admired members of the community, they can be influential 
behavior models, teach others what actions to take, and draw 
more people into activist networks.[38] Characteristics of climate 
leadership might include the articulation of mutual values and 
social and cultural norms that promote action[37] and a vision of 
a better future—messages Pope Francis conveyed in Laudato Sí 
and his many speeches during his visit to the United States, 
which likely inspired many concerned Americans to take fur-
ther climate action.

6. Experimental Section
Sample: Survey data for this study were collected from an online, 

nationally representative sample of American adults. The sample was 
drawn from GfK’s KnowledgePanel, an online panel recruited using a 
combination of random digit dial and address-based sampling techniques 
that cover virtually all (noninstitutional) resident phone numbers and 
addresses in the United States. Those contacted, who would choose 
to join the panel but do not have access to the Internet, are loaned 
computers and given Internet access so they may participate. The panel 
therefore includes a representative cross section of American adults—
regardless of whether they have Internet access, use only a cell phone, etc.

The sample for this study was randomly selected from the panel, and 
received an invitation to participate, acceptance of which acknowledged 
informed consent. The first wave of data collection took place in February 
27–March 10, 2015 (T1). All questionnaires were self-administered by 
respondents in a web-based environment, and approved by George 
Mason and Yale University human subjects review boards. The survey 
took, on average, about 26 min to complete, and asked a range of 
questions about respondents’ climate change beliefs, attitudes, policy 
preferences, and religious and spiritual values. A total of 1263 panel 
members responded to the survey, for a completion rate of 57.7%.

In September, 2015, 1137 of the 1263 respondents remained active 
members of GfK’s panel. All 1137 were recontacted between September 
30 and October 19 for the second wave of data collection [T2]; 914 
responded for a completion rate of 80.4%; of these, nine had completed 
the survey in less than 6 min and were dropped from the sample for a 
final N of 905.

Global Challenges 2017, 1, 1600019
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Most of the questions on the recontact survey had been previously 
asked at T1. New questions were added concerning exposure and 
reactions to the Pope’s encyclical on climate change and his visit to 
the United States. The survey was again conducted online and took an 
average of 22 min to complete. Respondents who dropped out between 
the first and second waves tended to be slightly younger, less educated, 
non-Christians, non-Republicans, and they tended to be more certain 
that global warming is happening. Prior to the analysis, missing data 
were hotdecked using Myers’ hotdeck macro.[39] Hotdecking assigns 
values to those missing by matching first on some characteristics (in 
this case sex and education) and then randomly selecting the value of an 
individual who matches on those characteristics. It has been shown to 
be more effective than listwise deletion.[40]

Measures: Climate change attitudes were measured with three 
items at T1: (1) a cognitive item read: “Do you think global warming 
is happening?”, with response options “yes,” “no,” and “don't know.” 
Those who responded yes or no were asked: “How sure are you that 
global warming is (not) happening?”, with response options “extremely 
sure,” “very sure,” “somewhat sure,” and “not at all sure.” Responses 
to these two items were collapsed into a nine-point scale, ranging from 
1 “extremely sure global warming is not happening” to 9 “extremely sure 
global warming is happening.” Those who responded “don't know” to 
the first question were assigned the midpoint of 5. The mean was 6.18, 
with a standard deviation of 2.39; (2) an affective item that read: “On a 
scale from −3 (very bad) to +3 (very good), do you think global warming 
is a bad thing or a good thing?” with response options ranging from “−3, 
very bad” (coded as 6) to “+3, very good” (coded as 1). The mean was 
4.56, with a standard deviation of 1.31; and (3) a discrete emotion item 
that read: “How worried are you about global warming?”, with response 
options from “not at all worried”—coded 1—to “very worried—coded 4. 
The mean was 2.43, with a standard deviation of 0.93. A factor analysis 
of these three items was conducted (varimax rotation, maximum 
likelihood) and a single factor emerged (Cronbach’s alpha = 0.75). The 
factor score was saved and utilized as the attitude variable (M = 0.00, 
SD = 0.92).

Behavior: Behavior was measured with four items measured at both 
T1 and T2. Contacted government officials was measured with a question 
that read: “Over the past 12 months, how many times have you done 
the following? [Written letters, e-mailed, or phoned government officials 
about global warming]” and was coded 1 for contacting an official one 
or more times, and 0 for never or don’t know (9.0% yes at T1 and 8.8% 
yes at T2). Rewarded companies was measured with a question that read: 
“Over the past 12 months, how many times have you done these things? 
[Rewarded companies that are taking steps to reduce global warming 
by buying their products]” and was coded 1 for rewarding companies 
one or more times, and 0 for never or don’t know (27.7% yes at T1 and 
28.8% yes at T2). Punished companies was measured with a question that 
read: “Over the past 12 months, how many times have you done these 
things? [Punished companies that are opposing steps to reduce global 
warming by NOT buying their products]” and was coded 1 for punishing 
companies one or more times, and 0 for never or don’t know (19.6% yes 
at T1 and 21.9% yes at T2). Willingness to join a campaign was measured 
with a question that asked: “How willing or unwilling would you be to 
join a campaign to convince elected officials to take action to reduce 
global warming?” with response of “I definitely would not do it” (coded 
1), “I probably would not do it” (coded 2), “I probably would do it” 
(coded 3), “I definitely would do it” (coded 4), and “I am participating in 
a campaign like this now” (coded 5). Those who responded “not sure” 
were coded 2.5, in between “I probably would not do it” and “I probably 
would do it.” The mean at T1 was 2.22 (SD = 0.88) and the mean at T2 
was 2.22 (SD = 0.90).

Exposure to the Pope’s Views on Global Warming: Exposure was 
measured with four items. A factor analysis of these four items was 
conducted (varimax rotation, maximum likelihood) and a single factor 
emerged (Cronbach’s alpha = 0.85). The factor score was saved and 
utilized as the exposure variable (M = −0.02, SD = 0.98). Item wording 
is below.

The first item asked: “How much media coverage, if any, have you 
seen, read, or heard about Pope Francis’ visit to the United States?”; 
the second and third asked, respectively: “How much media coverage, 
if any, about Pope Francis’ views on the following have you seen, read, 
or heard in the past few months? [Global Warming; Protecting the 
Environment].” Answers for all three questions ranged from 1 “none/not 
sure/no answer” to 4 “a lot.” The fourth item of exposure to the Pope’s 
message on global warming was an index of the various ways people 
could have encountered the Pope’s climate message. All questions for 
this index were taken from the T2 data, with the exception of the first 
question reported below. The index was capped at 5 to reduce skew. All 
questions in this index, with the exception of question (c) had response 
options of “yes,” coded 1 and “no/not sure/no answer,” coded 0 
(response options for question (c) are noted by the item). Questions 
included: (a) “This summer, Pope Francis is expected to release an 
encyclical (a letter sent to all Catholic Bishops worldwide), which will say 
that addressing global warming is a high priority for the Catholic Church. 
Before you read about it in this question, were you aware of this papal 
encyclical about global warming?”; (b) “This past summer, Pope Francis 
released an encyclical (a letter sent to all Catholic Bishops worldwide), 
which said that addressing global warming is a high priority for the 
Catholic Church. Before you read about it in this question, were you 
aware of this papal encyclical about global warming?”; (c) “How much, 
if at all, have the Pope’s views on global warming been discussed in your 
place of worship?” [1 = A lot/some/a little; 0 = Not at all/does not apply 
to me/not sure/no answer]. Questions (d)–(j) began with the stem: 
“Have you heard the Pope speak about global warming or read direct 
quotes from him about global warming in any of the following ways?”; 
(d) “I have watched or listened to the Pope talking about global warming 
on television, radio, or the Internet”; (e) “I have read the Pope’s words 
about global warming quoted in a nonreligious publication”; (f) “I have 
read the Pope’s words about global warming quoted in a publication 
from my place of worship or another religious source”; (g) “I have heard 
the Pope’s words about global warming quoted in my place of worship”; 
(h) “I have read excerpts or quotes from the Pope’s encyclical about 
global warming”; (i) “I have read parts of the Pope’s encyclical about 
global warming from the full document, either online, as a PDF, or in 
printed form”; and “(j) “I have read the Pope’s encyclical about global 
warming in its entirety.”

Controls: Controls were measured at T1. Age, education, income, 
gender, and race (white or not) were provided by GfK. The average age 
was 51.8 (SD = 17.10). Education was measured on a 14-point scale from 
“no formal education” (coded 1) to “professional or doctorate degree” 
(coded 14; M = 10.32, SD = 1.92). Income was measured a 19-point 
scale from “less than $5000” (coded 1) to “$175 000 or more” (coded 
19; M = 12.14, SD = 1.23). Gender was measured as male (50.5%, coded 
0) or female (49.5%, coded 1). Race was coded as white (77.2%, coded 
1) or not (22.8%, coded 0). Political ideology was measured with an item 
that asked: “In general, do you think of yourself as…” with response 
options ranging from “very liberal” (coded 1) to “very conservative” 
(coded 5), with a mean response of 3.19, closest to “moderate, middle 
of the road” (SD = 1.07). Religion was measured with the question: 
“What is your religion?”; and we included two dummy variables coding 
whether participants were Catholic (24.5%) or Christian (53.2%).

Acknowledgements
The authors acknowledge the Grantham Foundation for the Protection 
of the Environment, the 11th Hour Project, the Energy Foundation, the 
Andlinger Center for Energy and the Environment, Sierra Club, and The 
Nature Conservancy for their generous support.

Conflict of Interest
The authors declare no conflict of interest.

Global Challenges 2017, 1, 1600019



www.advancedsciencenews.com

1600019 (7 of 8) © 2017 The Authors. Published by WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.global-challenges.com

Keywords
attitude-behavior consistency, climate change, leadership, Pope Francis

Received: December 22, 2016
Revised: March 28, 2017

Published online: June 23, 2017

[1] Pope Francis, Laudato Sí, Libreria Editrice Vaticana, Rome, Italy 
2016, see http://w2.vatican.va/content/francesco/en/encyclicals/
documents/papa-francesco_20150524_enciclica-laudato-si.html

[2] a) T. Akiyama, K. An, H. Furumai, H. Katayama, in Environmental 
Leadership Capacity Building in Higher Education (Eds: T. Mino,  
K. Hanaki), Springer, Tokyo 2013, pp. 19–40; b) A. Taylor, presented 
at Managing Waste Changing Climate Conf., Launceston, Australia, 
March,  2009.

[3] R. J. Brulle, J. Carmichael, J. C. Jenkins, Clim. Change 2012, 114, 169.
[4] P. J. Posas, Ethics Sci. Environ. Polit. 2007, 2007, 31.
[5] Pew Research Center, Pope Francis’ Image Positive in Much of World, 

http://www.pewglobal.org/2014/12/11/pope-francis-image-posi-
tive-in-much-of-world/ (accessed: February  2017).

[6] J. P. Schuldt, A. R. Pearson, R. Romero-Canyas, D. Larson-Konar, 
Clim. Change 2016, 141, 167, DOI: 10.1007/s10584-016-1893-9.

[7] Pew Research Center, News Coverage of the Papal Visit: Narrative 
Made Room for the Personal, Not Just the Political, http://www.
journalism.org/2015/10/07/news-coverage-of-the-papal-visit/ 
(accessed: February  2017).

[8] C. Roser-Renouf, T. A. Myers, L. Beall, E. W. Maibach, A. Leiserowitz, 
S. A. Rosenthal, to be presented at the Int. Communication Associa-
tion, San Diego, CA, May  2017.

[9] E. Maibach, A. Leiserowitz, C. Roser-Renouf, T. Myers, S. Rosenthal, 
G. Feinberg, The Francis Effect: How Pope Francis Changed the Con-
versation about Global Warming, George Mason University Center 
for Climate Change Communication, Fairfax, VA 2015.

[10] a) AP/NORC, American Attitudes toward the Pope Following 
His Visit to the United States, http://www.apnorc.org/projects/
Pages/HTML%20Reports/american-attitudes-toward-the-pope-
following-his-visit-to-the-united-states-issue-brief.aspx (accessed: 
February 2017); b) Y. Gov, Pope Francis May Be Popular but He May 
Not Be Able to Change U.S. Politics, https://today.yougov.com/
news/2015/09/22/pope-francis-may-be-popular-he-may-not-be-
able-cha/ (accessed:  February 2017).

[11] A. Leiserowitz, E. W. Maibach, C. Roser-Renouf, G. Feinberg,  
S. A. Rosenthal, Climate Change in the American Mind: March, 
2015, Yale University and George Mason University, New Haven, 
CT 2015.

[12] a) C. Roser-Renouf, E. W. Maibach, A. Leiserowitz, G. Feinberg, 
S. A. Rosenthal, Faith, Morality and the Environment: Portraits of 
Global Warming’s Six Americas, Yale University and George Mason 
University, New Haven, CT  2015; b) E. W. Maibach, A. Leiserowitz, 
C. Roser-Renouf, C. K. Mertz, PLoS One 2011, 6, e17571.

[13] J. Agnone, Soc. Forces 2007, 85, 1593.
[14] a) M. Friedman, J. Consum. Aff. 1985, 19, 96; b) B. G. King,  

Adm. Sci. Q. 2008, 53, 395.
[15] a) E. Siemsen, A. V. Roth, S. Balasubramanian, J. Oper. Manage. 

2008, 26, 426; b) M. L. Rothschild, J. Mark. 1999, 63, 24;  
c) D. J. MacInnis, C. Moorman, B. J. Jaworski, J. Mark. 1991, 55, 32.

[16] As the Pope only broadly endorsed the concepts of political and 
consumer activism, rather than offering specific instruction on 
how to perform those behaviors, it is doubtful that he increased 
the audience’s ability to perform those actions. He is also unlikely 
to have influenced people’s opportunities to engage in political and 

consumer activism. These variables do, however, influence behavior 
frequency, and will be discussed in the next section.

[17] a) I. Ajzen, J. Sexton, in Dual-Process Theories in Social Psychology 
(Eds: S. Chaiken, Y. Trope), Guilford, New York 1999, Ch. 6; 
b) L. R. Glasman, D. Albarracín, Psychol. Bull. 2006, 132, 778.

[18] a) C. Roser-Renouf, E. W. Maibach, A. Leiserowitz, X. Zhao, 
Clim. Change 2014, 125, 163; b) C. Roser-Renouf, L. Atkinson,  
E. W. Maibach, A. Leiserowitz, Int. J. Commun. 2016, 10, 4759.

[19] G. R. Maio, J. M. Olson, L. Allen, M. M. Bernard, J. Exp. Soc. Psych. 
2001, 37, 104.

[20] a) A. Bandura, Am. Psychol. 1989, 44, 1175; b) A. Bandura, Pers. Soc. 
Psychol. Rev. 1999, 3, 193.

[21] Because the enforcement of laws is at times inadequate due to 
corruption, public pressure has to be exerted in order to bring 
about decisive political action. Society, through non-governmental 
organizations and intermediate groups, must put pressure on gov-
ernments to develop more rigorous regulations, procedures and 
controls. Unless citizens control political power—national, regional 
and municipal—it will not be possible to control damage to the 
environment.[1, para179]

[22] A change in lifestyle could bring healthy pressure to bear on those 
who wield political, economic and social power. This is what con-
sumer movements accomplish by boycotting certain products. They 
prove successful in changing the way businesses operate, forcing 
them to consider their environmental footprint and their patterns of 
production. When social pressure affects their earnings, businesses 
clearly have to find ways to produce differently. This shows us the 
great need for a sense of social responsibility on the part of con-
sumers.[1, para206]

[23] E. Maibach, A. Leiserowitz, S. Rosenthal, C. Roser-Renouf, 
M. Cutler, Is There a Climate “Spiral of Silence” in America? George 
Mason University Center for Climate Change Communication, 
Fairfax, VA 2016.

[24] R. B. Cialdini, Curr. Dir. Psych. Sci. 2003, 12, 105.
[25] C. Heath, D. Heath. Switch: How to Change Things When Change Is 

Hard, Broadway Books, NY 2010.
[26] H. E. Brady, S. Verba, K. L. Schlozman, Am. Polit. Sci. Rev. 1995, 89, 

271.
[27] a) W. D. Crano, R. Prislin, Annu. Rev. Psychol. 2006, 57, 345;  

b) G. W. Allport, in Handbook of Social Psychology, Vol. 1 (Ed:  
G. Lindzey), Addison-Wesley, Cambridge, MA 1954, p. 3; c) J. Urban, 
Clim. Change 2016, 139, 397.

[28] E. W. Maibach, C. Roser-Renouf, K. Akerlof, A. Leiserowitz, 
M. Nisbet, in People-Centered Initiatives for Increasing Energy Sav-
ings (Eds: K. Erhardt-Martinez, J. Laitner), American Council for an 
Energy Efficient Economy, Washington, DC 2010, p. 99, see http://
www.aceee.org/sites/default/files/publications/ebook/eb01.pdf

[29] While studies conducted in Europe find high correlations between 
environmental attitudes and actions,[27b,35] saving money is the 
most cited motivation for conserving energy at home in the United 
States, and climate deniers are about as likely to conserve energy 
and make home energy-efficiency improvements as those who are 
highly concerned.[34] Transportation choices are constrained by both 
economics—that is, being able to afford a car—the availability of 
mass transit within the community, and the long distances many 
people must commute between work, schools, businesses, and 
suburban homes.

[30] D. Ockwell, L. Whitmarsh, S. O’Neill, Sci. Commun. 2009, 30, 305.
[31] For example, adoption of the most effective household actions 

could reduce U.S. emissions 7%–11%, according to two different 
analyses.[32] This would be helpful, but is insufficient in the face of 
the level of change needed. Reducing emissions to safe levels in 
time to avoid catastrophic changes will require reductions of tens 
of trillions of watts over the next 50 years—a level of reduction that 

Global Challenges 2017, 1, 1600019

http://w2.vatican.va/content/francesco/en/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si.html
http://w2.vatican.va/content/francesco/en/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si.html
http://www.pewglobal.org/2014/12/11/pope-francis-image-positive-in-much-of-world/
http://www.pewglobal.org/2014/12/11/pope-francis-image-positive-in-much-of-world/
http://www.journalism.org/2015/10/07/news-coverage-of-the-papal-visit/
http://www.journalism.org/2015/10/07/news-coverage-of-the-papal-visit/
http://www.apnorc.org/projects/Pages/HTML%20Reports/american-attitudes-toward-the-pope-following-his-visit-to-the-united-states-issue-brief.aspx
http://www.apnorc.org/projects/Pages/HTML%20Reports/american-attitudes-toward-the-pope-following-his-visit-to-the-united-states-issue-brief.aspx
http://www.apnorc.org/projects/Pages/HTML%20Reports/american-attitudes-toward-the-pope-following-his-visit-to-the-united-states-issue-brief.aspx
https://today.yougov.com/news/2015/09/22/pope-francis-may-be-popular-he-may-not-be-able-cha/
https://today.yougov.com/news/2015/09/22/pope-francis-may-be-popular-he-may-not-be-able-cha/
https://today.yougov.com/news/2015/09/22/pope-francis-may-be-popular-he-may-not-be-able-cha/
http://www.aceee.org/sites/default/files/publications/ebook/eb01.pdf
http://www.aceee.org/sites/default/files/publications/ebook/eb01.pdf


www.advancedsciencenews.com

1600019 (8 of 8) © 2017 The Authors. Published by WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.global-challenges.com

Global Challenges 2017, 1, 1600019

can only occur with government policy changes and investments in 
clean energy technologies.[33]

[32] a) G. T. Gardner, P. Stern, Environ.: Sci. Policy Sustainable Dev. 
2008, 50, 12; b) T. Dietz, G. T. Gardner, J. Gilligan, P. C. Stern,  
M. P. Vandenbergh, Proc. Natl. Acad. Sci. USA 2009, 106, 18452.

[33] S. J. Davis, L. Cao, K. Caldeira, M. Hoffert, Environ. Res. Lett. 2013, 
8, 011001.

[34] E. W. Maibach, C. Roser-Renouf, A. Leiserowitz, Global Warming’s 
Six Americas 2009: An Audience Segmentation Analysis, Yale Univer-
sity and George Mason University, New Haven, CT  2009.

[35] F. G. Kaiser, K. Byrka, T. Hartig, Pers. Soc. Psychol. Rev. 2010, 14, 351.

[36] A. F. Hayes, Introduction to Mediation, Moderation, and Conditional 
Process Analysis: A Regression-Based Approach, Guildford, New York 
2013.

[37] J. Kotter, Leadership Excellence 2006, 23, 14.
[38] a) K. Danter, D. Griest, G. Mullins, E. Norland, Soc. Nat. Resour. 

2000, 13, 537; b) R. Greenleaf, Servant Leadership: A Journey into 
the Nature of Legitimate Power and Greatness, Paulist, New York 
2002; c) A. Taylor, presented at Managing Waste Changing Climate 
Conf.Launceston, Australia, March  2009.

[39] T. A. Myers, Comm. Methods Meas. 2011, 5, 297.
[40] G. Hawthorne, P. Elliot, Aust. N. Z. J. Psychiatry 2005, 39, 583.


